Under-modified E. coli tRNA T y r that contains 7-(aminomethyl)-7-deazaguanosine in place of Q nucleoside can be chemically modified by dansyl chloride under neutral conditions. Fluorescent labeling specifically occurred only in the 7-(aminomethyl)-7-deazaguanine moiety. The modified tRNA T y r was found to be active both in aminoacylation and in binding to ribosomes.
INTRODUCTION
Ribosome-tRNA interaction can be studied using tRNA's having a fluorescent dye attached to a specific site. A fluorescent labeled tRNA emits a characteristic fluorescence signal in a particular environment, because the fluorescence emission of the dye is sensitive to the environment.
Intramolecular singlet-singlet energy transfer between two fluorescent groups located at different sites in a tRNA molecule was found to be useful in studies on the conformational structure of tRNA (1, 2) . Thus far there are only a few examples of fluorescent labeling of tRNA in a base located in the anticodon region. Yeast tRNA Pne contains a naturally fluorescent base Y adjacent to the 3' end of the anticodon. This base was replaced by the strongly fluorescent proflavin moiety to facilitate spectroscopic studies (3) . Another example is modification of E. coli tRNA T y r with fluoresceinisothiocyanate, which facilitated specific fluorescent labeling of Q nucleoside in the anticodon of the tRNA (4). The modified tRNA was fully active in aminoacylation assay and could be recognized by elongation factor Tu.
However, it showed no codon-anticodon interaction (4) . To study the conformational characteristics of tRNA during its engagement in protein biosynthesis, it is necessary to prepare tRNA with fluorescent base in its anticodon that is still capable of binding to ribosomes.
We have previously shown that under-modified tRNAs that contain 7-(atninomethyl)-7-deazaguanosine (preQi, structure 2) in place of normal Q nucleoside (structure 1) can be isolated either from an b. coli mutant selected for deficiency of modified nucleosides or from E. coli cells (rel~, met") grown under methionine-deficient conditions (5) . tRNA containing preQi seemed better for specific fluorescent labeling than tRNA containing normal Q, because preQj having a primary amine can be more easily modified, and modified preQi is less bulky than modified Q. This paper describes a procedure for fluorescent labeling of E. ooli preQi-containing tRNA Tyr with dansyl chloride. The modified tRNA T y r was found to be active both in aminoacylation and in binding to ribosomes. Addition of magnesium ion reduced the fluorescence intensity of the tRNA, suggesting that this fluoresent probe should be useful for conformational studies on tRNA.
MATERIALS AND METHODS

E. ooli under-modified tRNA^r containing 7-(aminomethyl)-?'-deaza-
guanosine (tBNArx^Q^) • tRNAi^gQ. was isolated from unfractionated tRNA prepared from cells of an E. coli mutant, JE10651, as described previously (6).
7-(Aminomethyl)-7-deazaguanosine (preQj)
• 7-(Aminomethyl)-7-deazaguanosine was synthesized as described previously (5), and kindly provided by Dr. T. Goto, Department of Agricultural Chemistry, Nagoya University, Nagoya, Japan. Aminoacylation of tRNA and binding of tRNA to ribosomes. Aminoacylation assay was carried out as described previously (7). A typical reaction mixture (100 pi) contained 10 ymoles Tris-HCl (pH 7. or poly(U2,A) in 100 mM Tris-acetate (pH 7.5)-2O mM magnesium acetate-50 mM KC1.
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The incubation was carried out as 24°C for 20 min. E. coli ribosomes used for the experiment were prepared as described in the same literature.
[14c]Tyr-tRNA was prepared as described by Nishimura et al. RESULTS AND DISCUSSION Tyr On polyacrylamide gel electrophoresis, untreated tRNAp£ e Q moved slightly faster than dansylated tRNAp^foa (Fig. 1) . Fig. 1 ). In Fig. 2-b , the spectum taken in the absence of Mg 2+ was identical with that taken in the presence of Mg 2+ .
that dansylation specifically occurred at the preQi moiety of When 10 mM Mg 2+ was added to a solution of dansylated tRNApJgQ^, 15 X reduction of its fluorescence intensity was observed (Fig. 2a) , but the intensity of fluorescence of dansyl preQ^ was not changed by addition of Mg 2+ (Fig. 2b) . Since it is known that Mg 2+ enhances the rigidity of tRNA (10), these results indicate that the conformation in the region of the antlcodon of tRNA T y r is changed by addition of Mg 2+ and that this structural alteration is detected by a change in fluorescence intensity. Thus it is possible that the structural rigidity in the anticodon of tRNA can be monitored by measuring the fluorescence intensity of dansylated tRNAp^Q. . In this connection, it should be noted that the fluorescence intensities of Y base in yeast and wheat germ tRNA were enhanced 2-to 3-fold by adding Mg 2+ to a neutral, aqueous solution of tRNA phe (11) .
Dansylated can be charged with tyrosine by E. aoli tyrosylTvr Tvr tRNA synthetase. The kinetics of aminoacylation of dansylated tRNA p J. e Q 1 was compared with those of untreated tRNApJeQj and normal tRNAg yr (Fig. 4) . The Dansylation of tRNAT^gQ did not cause loss of its ability to bind to rlboTyr somes. As shown in Fig. 5 , binding of dansylated Tyr-tRNAp£ e q^ to E. coVl ribosomes was stimulated by template, poly(U,A,C), its ability being approximately two thirds that of untreated Tyr-tRNAp^gQ^, while the binding of 
